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DESCRIPTION 
LENS ADAPTER 



5 TECHNICAL FIELD 

The present invention relates to a lens adapter capable 
of being mounted on a collapsible lens-type camera. 

10 BACKGROUND ART 

Digital still cameras of the related art exist where 
magnification of a photographing lens can be changed between 
being wide angle and being telescopic by attaching a conversion 

15 lens at a female screw provided at a front end of a lens barrel . 

However, with collapsible lens-type cameras where the 
lens barrel moves between a projection position projecting 
from the front of the case and a housing position where the 
lens barrel is housed within the case, when a conversion lens 

20 is attached to the lens barrel, the weight of the conversion 
lens subjects the lens barrel and the drive mechanism driving 
the lens barrel to inappropriate force, and it is therefore 
difficult to attach a conversion lens to the lens barrel. 
Collapsible lens-type cameras have therefore been 

25 proposed where a projection covering the lens barrel at the 
front surface of the case is provided, with a threaded portion 
being formed at this projection. One end of a cylindrical 
adapter is then connected to this threaded portion, and the 
other end of the adapter is connected to a conversion lens 

30 (Japanese patent laid-open publication 2000-235222) . 
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However, with configurations described above where a 
conversion lens employing an adapter is attached to a camera, 
it is necessary to provide a dedicated member for attaching 
such as a projection at the camera case. This increases 
5 manufacturing costs for the camera, restricts f reedomof design 
of the case, and the attaching of the adapter and the projector 
using the threaded portion makes the operation of attaching 
and detaching the adapter to and from the camera troublesome. 

In order to resolve this kind of situation, it is an obj ect 
10 of the present invention to provide a lens adapter enabling 
the attaching of optical components such as filters and 
conversion lenses etc. without providing dedicated members 
for use in attaching to the camera and that may be attached 
to and detached from a case in a straightforward manner. 

15 

DISCLOSURE OF THE INVENTION 

In order to achieve the object described above, the 
present invention is characterized by a lens adapter mounting 

20 on a collapsible lens-type camera with a lens barrel moving 
between a projection position of projecting from the front 
of the case and a housing position of being housed within the 
case, including an attachment section mounted on the case in 
a detachable manner, and a lens barrel housing section for 

25 housing the lens barrel provided at the attachment section, 
wherein the lens barrel housing section is including a 
cylindrical wall section covering the lens barrel and an 
opening provided at the front end of the cylindrical wall 
section so as to expose the front end of the lens barrel, with 

30 the cylindrical wall section being formed of an internal 
diameter and length capable of covering the lens barrel 



1 

3 



positioned at the projection position, and with female screw 
for attaching optical components such as filters and conversion 
lenses etc. being formed at the opening. 

As a result, it is no longer necessary toprovide dedicated 
5 members for attaching optical components on the camera side 
because it is possible to carry out photographing with optical 
components such as filters and conversion lenses etc. attached 
to the camera as a result of mounting the lens adapter on the 
case, increases in camera costs are kept down, a degree of 
10 freedom with respect to camera design is ensured, and 
attachment and detachment of the lens adapter to and from the 
case is straightforward. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

FIG. 1 is a perspective view illustrating attachment of 
a lens adapter to a digital camera; 

FIG. 2A is a perspective view at an angle from the rear 
of a digital camera with a lens adapter attached, and FIG. 
20 2B is a perspective view of an opening and closing member in 
an open state; 

FIG. 3 is a perspective view of a lens adapter viewed 
at an angle from the front; 

FIG. 4 is a perspective view of a lens adapter with a 
25 conversion lens attached as viewed from the front; 

FIG. 5 is a perspective view of a digital camera attached 
with a lens adapter; 

FIG . 6A is a front view of a lens adapter with a conversion 
lens attached, FIG. 6B is a view along arrow B of FIG. 6A, 
30 and FIG. 6C is a view along arrow C of FIG. 6A; 
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FIG. 7A is a view along arrow D of FIG. 6A, FIG. 7B is 
a view along arrow E of FIG. 6A, and FIG. 7C is a view along 
arrow F of FIG. 7A; 

FIG. 8 is a perspective view of a digital camera attached 
5 with a lens adapter; 

FIG. 9 is a view along arrow A of FIG. 8; 

FIG. 10 is a view along arrow B of FIG. 8; 

FIG. 11A is a front view of a lens adapter, and FIG. 11B 
is a view along arrow B of FIG. 11A; 
10 FIG. 12A is a view along arrow C of FIG. 11A and FIG. 

12B is a view along arrow D of FIG. 11A; 

FIG. 13A is a view along arrow E of FIG. 11A, and FIG. 
13B is a view along arrow F of FIG. 12B; 

FIG. 14 is a cross-sectional view along line XX of FIG. 
15 HB; and 

FIG. 15 is a cross-sectional view along line YY of FIG. 

11A. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 

Next, a description is given with reference to the 
drawings of preferred embodiments of the present invention. 

FIG. 1 is a perspective view illustrating attachment of 
a lens adapter to a digital camera, FIG. 2A is a perspective 

25 view of a digital camera with a lens adapter attached as viewed 
from the rear, FIG. 2B is a perspective view of an opening 
and closing member in an open state, FIG. 3 is a perspective 
view of a lens adapter viewed at an incline from the front, 
FIG. 4 is a perspective view of a lens adapter with a conversion 

30 lens attached as viewed from the front, and FIG. 5 is a 



perspective view of a digital camera with a lens adapter 
attached. 

Further, FIG. 6A is a front view of a lens adapter with 
a conversion lens attached, FIG. 6B is a view along arrow B 
5 of. FIG. 6A, and FIG. 6C is a view along arrow C of FIG. 6A. 
FIG. 7A is a view along arrow D of FIG. 6A, FIG. 7B is a view 
along arrow E of FIG. 6A, and FIG. 7C is a view along arrow 
F of FIG. 7A. 

First, a digital camera 100 (hereinafter referred to as 

10 a "camera") with a lens adapter attached is described with 
reference to FIG. 1 and FIG. 5. 

In the present embodiment, a camera 100 is for recording 
moving image data or still image data on a memory card taken 
as a recording medium, and has a case 10. 

15 The case 10 is formed in a laterally elongated overall 

shape having a height from top to bottom, thickness from front 
to back, and a length from left to right of a dimension greater 
than the height and thickness. In this embodiment, the left 
to the right of the case 10 is taken to be the case 10 as viewed 

20 from the rear. 

The upper surface, lower surface, front surface, rear 
surface, and right side surface of the case 10 are formed so 
as to be substantially flat, and the left side surface is formed 
as a semi-cylindrical surface, with the left side portion of 

25 the front surface and rear surface being formed in the shape 
of a circular arc. 

A lens barrel 12 is provided at a location to the left 
of the front surface of the case 10, and is constructed so 
as to be capable of moving between a projection position of 

30 projecting to the front of the case 10 as shown in FIG. 5, 
and a housing position of being housed within the case 10. 
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An annular protruding edge section 13 proj ecting forwards from 
the front surface of the case 10 is provided at a location 
surrounding the outer periphery of the lens barrel 12 at the 
front surface of the case 10. 
5 A photographing optical system 14 for taking images of 

subjects is supported so as to be housed on the inside of the 
lens barrel 12. 

Imaging elements etc. (not shown) for detecting images 
of subjects taken by the optical photographing system 14 and 

10 generating imaging signals are provided within the case 10 
on the optical axis of the optical photographing system 14. 
In this embodiment, the optical photographing system 14 is 
constructed using a zoom system capable of continuously 
changing the photographing magnification. 

15 A flash 16 for generating supplementary light is provided 

at a location to the right of the upper portion of the front 
surface of the case 10, a shutter switch 18 for taking pictures 
is provided at a location to the left on the upper surface 
of the case 10, and a power supply switch 19 is provided at 

20 a location to the left side of the shutter switch 18. 

A finder lens 24 separate from the optical photographing 
system 14 is provided substantially centrally at an upper 
portion of the front surface of the case 10. 

A housing chamber (not shown) for housing a battery and 

25 a memory card is provided at the right side portion of the 
case 10 and an opening and closing lid 20 for opening and closing 
the housing chamber is provided at the right side surface. 

A display 22 including a liquid crystal device etc. for 
displaying image data etc. generated based on imaging signals 

30 detected by the imaging element is provided at a location to 
the left on the rear surface of the case 10. 
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An eyepiece window 2 6 is provided substantially centrally 
at an upper portion of the rear surface of the case 10. This 
eyepiece window 2 6 is constructed so as to enable subj ect images 
taken with the finder lens 24 to be visualized. Namely, a finder 
5 apparatus is configured from the finder lens 24 and the eyepiece 
window 26. 

A zoom operation switch 28 for changing the photographing 
magnification of the optical photographing system 14 between 
telescopic and wide-angled is provided at a location to the 
10 right at an upper portion of the rear surface of the case 10. 

A changeover switch 30 for changing over between 
photographing mode and playback mode etc. is provided at a 
location between the eyepiece window 2 6 and the zoom operation 
switch 28 at the rear surface of the case 10. 
15 An operation switch 32 containing a cross-shape switch 

and a deciding switch for carrying out various settings is 
provided at a location below the changeover switch 30 at the 
rear surface of the case 10. 

At the left side of the operation switch 32, a plurality 
20 of displays 34 is provided for displaying the operation and 
mode of the camera 100. 

Next, a description is given of the lens adapter attaching 
to the camera 100 of the above configuration. 

As shown in FIG. 1, FIG. 3, and FIG. 6A to FIG. 7C, the 
25 lens adapter 40 include an attachment section 42 capable of 
being attached to and detached from the case 10, and a lens 
barrel housing section 48 for housing the lens barrel 12 
provided at the attachment section 42. The attachment section 
42 and the lens barrel housing section 48 are formed together 
30 from a synthetic resin having rigidity. 
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The attachment section 42 includes a first member 44 and 
a second member 4 6 swingably engaging with each other in a 
detachable manner, and is constructed so as to attach to the 
case 10 so that the case 10 is sandwiched in a direction from 
5 the front to the rear of the case 10 by the first member 44 
and a second member 46. 

The first member 4 4 includes a lower wall 4 4 02 coming 
into contact with substantially the left half of the lower 
surface of the case 10, a front wall 4404 projecting from the 

10 front of the lower wall 4402 so as to come into contact with 
a location to the left of the front surface of the case 10, 
an upper wall 4406 extending to the rear from the upper portion 
of the front wall 4404 and coming into contact with a location 
to the left of the upper surface of the case 10, and a 

15 semi-cylindrical left side wall 4408 connected with the left 
side of the lower wall 4402, front wall. 4404, and upper wall 
4406 so as to make contact with the left side surface of the 
case 10. 

A recessed engaged section 4410 is provided at the rear 
20 end of the upper wall 4406. 

The second member 46 is equipped with a rear wall 4602 
making contact with substantially the left half of the rear 
surface of the case 10, with a lower end of the rear wall 4602 
being connected to the rear end of the lower wall 4402 of the 
25 first member 44 via a hinge 47, with the first member 44 and 
the second member 4 6 therefore being connected in such a manner 
as to be capable of swinging. 

The left side of the rearwall 4602 is formedinan arc-shape 
corresponding to the arc-shape of the left side of the rear 
30 surface of the case 10. 
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Further, a projecting wall 4604 is formed from the left 
edge along the upper edge of the rear wall 4 602 so as to come 
into contact with a location to the left on the upper surface 
of the case 10 and the left side surface of the case 10. 
5 An operation member 4 60 6 capable of sliding in a direction 

from left to right is provided at a location on the projecting 
wall 4 604 positioned at the upper edge of the rear wall 4 602. 
An engaging section 4 608 including an engaging pawl engaging 
with and detaching from the engaged section 4410 is provided 

10 integrally at the operation member 4 606. The operation member 
4606 and the engaging section 4608 are forced in a direction 
where the engaging section 4 608 engages with the engaged 
section 4410. As shown in FIG. 1, FIG. 2A and FIG. 2B, the 
first and second members 44 and 4 6 are connected as a result 

15 of the engaging section 4 608 engaging with the engaged section 
4410 in a state where the case 10 is sandwiched by the first 
member 44 and the second member 46. As a result, the attachment 
section 42 is attached at the case 10. 

As shown in FIG. 2A and FIG. 2B, a display opening 4610 

20 exposing the display 22 is provided at a location of the rear 
wall 4602 facing the display 22 with the attachment section 
42 attached at the case 10. 

Further, an eyepiece window opening 4612 exposing the 
eyepiece window 26 is provided at a location of the rear wall 

25 4602 facing the eyepiece window 2 6 in a state where the 
attachment section 42 is attached at the case 10. 

An opening and closing member 4 614 capable of sliding 
in a direction from left to right is provided at the eyepiece 
window opening 4 612. As shown in FIG. 2A, the eyepiece window 

30 opening 4612 is then closed over as a result of sliding the 
opening and closing member 4614 to the left side, and as shown 
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in FIG. 2B, the eyepiece window opening 4 612 is opened up as 
a result of sliding the opening and closing member 4 614 to 
the right side. 

In the state where the attachment section 42 is attached 
5 at the case 10, the shutter switch 18, power* supply switch 
19, zoom operation switch 28, changeover switch 30, and 
operation switch 32 are positioned on the outer side of the 
attachment section 42 so as to be exposed to the outside. 
The lens barrel housing section 48 includes material that 

10 blocks out light in order to prevent unnecessary light from 
entering into the optical photographing system 14 while the 
lens adapter 40 is attached on the camera 100. 

As shown in FIG. 3, the lens barrel housing section 48 
is provided at the front wall 4404 of the first member 44. 

15 The lens barrel housing section 48 is comprised of a 

cylindrical wall section 50 covering the lens barrel 12, and 
an opening 52 provided at the front end of the cylindrical 
wall section 50 so as to expose the optical photographing system 
14 at the front end of the lens barrel 12. 

20 The cylindrical wall section 50 is formed with an internal 

diameter and length capable of covering the lens barrel 12 
positioned at the projection position. 

A metallic ring 54 is embedded and fixed at the front 
end of the cylindrical wall section 50, and a female screw 

25 56 for attaching optical components such as filters and 
conversion lenses 60 etc. is formed at the inner peripheral 
surface of the ring 54. In this embodiment, an opening 52 
exposing the optical photographing system 14 at the front end 
of the lens barrel 12 is formed on the inside of the inner 

30 peripheral surface of the ring 54. 



11 



Next, a description is given of the operation of a lens 
adapter 40 constructed in the above manner. 

While the lens adapter 40 is attached to the case 10, 
as shown in FIG, 3, the front wall 4404 of the first member 
5 44 faces the front surface of the case 10 with the first member 
44 and the second member 46 in an open state, the lens barrel 
12 is inserted to within the cylindrical wall section 50, the 
upper surface, left side surface, and lower surface of the 
case 10 are made contact with and pushed in the lower wall 

10 4402 of the first member 44, left side wall 4408, and upper 
wall 4406 respectively make contact with and push against and 
the front surface of the case 10 is made contact with the front 
wall 4404 of the first member 44. As a result, as shown in 
FIG. 1, the first member 44 is attached to the case 10. 

15 Next, the second member 4 6 is swung in a direction towards 

the first member 44, the rear wall 4 602 comes into contact 
with the rear surface of the case 10, the projecting portion 
4 604 comes into contact with a location to the left on the 
upper surface of the case 10 and the left side surface of the 

20 case 10 respectively, and the engaging section 4 608 engages 
with the engaged section 4410. 

As a result, the first member 44 and a second member 4 6 
engage, and the attachment section 42 is attached to the case 
10 so that the case 10 is sandwiched by the first member 44 

25 and the second member 46. 

Movement of the lens adapter 4 0 in the vertical direction 
is restricted as a result of the upper wall 4406 and lower 
wall 4402 of the attachment section 42 making contact with 
the upper surface and lower surface of the case 10 respectively, 

30 and also the base of the cylindrical wall section 50 of the 
lens barrel housing section 48 coming into contact with the 
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protruding edge section 13 of the case 10. Further, movement 
of the lens adapter 40 in a direction from front to back is 
restricted by the front wall 4404 and the rear wall 4602 of 
the attachment section 42 coming into contact with the front 
5 surface and rear surface of the case 10 respectively- Further, 
movement of the lens adapter 40 in a direction from left to 
right is restricted as a result of the left side wall 4408 
of the attachment section 42 coming into contact with the left 
side surface of the case 10, and also the base of the cylindrical 

10 wall section 50 of the lens barrel housing section 48 coming 
into contact with the protruding edge section 13 of the case 
10. As a result, the lens adapter 40 attaches stably to the 
case 10 without rattling. 

As shown in FIG. 4, in the case of photographing using 

15 a conversion lens 60, a male screw at the base of the conversion 
lens 60 screws into the female screw 56 of the lens barrel 
housing section 48 of the lens adapter 40, and the conversion 
lens 60 is attached to the lens adapter 40 as shown in FIG. 
2A and FIG. 2B, and FIG. 4. 

20 As a result, the conversion lens 60 becomes positioned 

to the front of the optical photographing system 14 of the 
camera 100, and photographing at a photographingmagnif ication 
that is a combination of photographing magnification of the 
optical photographing system 14 and the conversion lens 60 

25 is achieved. 

On the other hand, the conversion lens 60 has a function 
for changing the photographing magnification of the optical 
photographing system 14 between wide-angled side and 
telescopic side. The photographing magnification and image 

30 angle for the image of the subject as viewed using the finder 
apparatus with the conversion lens 60 attached to the lens 
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adapter 40 and the image of the subject as actually taken by 
the imaging element via the conversion lens 60 and the optical 
photographing system 14 are different. 

It is therefore necessary to view the subject image using 
5 the display 22 rather than using the finder apparatus while 
using the conversion lens 60. 

As a result, when the conversion lens 60 is attached at 
the lens adapter 4 0, as shown in FIG. 2A, if the eyepiece window 
opening 4 612 is covered over by the opening and closing member 
10 4 614 , it is possible to prevent photographing using the finder 
apparatus . 

When photographing is carried out using a filter, a male 
thread of the filter screws into the female screw 56 of the 
lens barrel housing section 48 of the lens adapter 40 attached 
15 at the case 10 so that the filter is attached at the lens adapter 
40. 

As a result, the filter is positioned to the front of 
the optical photographing system 14 of the camera 100 and 
photographing is possible using the filter. 

20 Further, when the lens adapter 40 is removed from the 

case 10, engaging of the engaging section 4608 and the engaged 
section 4410 is released by operating the operation member 
4 606 of the lens adapter 40, the second member 4 6 is swung 
in a direction away from the first member 44 , and the attachment 

25 section 42 is pulled out towards the front of the case 10. 
As a result, the lens adapter 4 0 can be removed from the case 
10. 

As described above, according to the present embodiment, 
it is possible to attach optical components such as filters 
30 and conversion lenses 60 etc. to the camera 100 and then carry 
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out photographing by mounting the attachment section 42 of 
the lens adapter 40 on the case 10. 

As a result, it is possible to attach filters and 
conversion lenses without providing dedicated members for 
5 attaching optical components on the camera-side, increases 
in camera costs can be suppressed, and it is possible to ensure 
a degree of freedom with respect to design of the camera. 

Moreover, it is possible to mount a lens adapter 40 on 
the case 10 by connecting the first and second members 44 and 

10 4 6 in a state where the first member 44 and second member 4 6 
sandwich the case 10 in a direction from front to back of the 
case 10. It is therefore straightforward to mount the lens 
adapter 40 on the case 10. 

Further, the lens barrel 12 is positioned on the inside 

15 of the cylindrical wall section 50 of the lens barrel housing 
section 48 with the lens adapter 40 mounted on the case 10. 
It is therefore possible to reliably prevent external force 
from being applied to the lens barrel 12 in a pro j ect ion posit ion, 
and the lens barrel 12 and drive mechanism driving the lens 

20 barrel 12 are protected. 

Moreover, it is possible to hold a portion of the 
cylindrical wall section 50 of the lens barrel housing section 
48 by hand with the lens adapter 4 0 mounted on the case 10 
which is advantageous in preventing hand-shake during 

25 photographing. 

Further, an opening and closing member 4 614 for opening 
and closing the eyepiece window opening 4 612 is provided. 
Erroneous use of the finder apparatus when photographing using 
the conversion lens 60 is therefore prevented, which is 

30 advantageous in preventing mistakes being made during 
photographing . 
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In this embodiment , the opening and closing member 4 614 
is provided for opening and closing the eyepiece window opening 
4 612 but the same results can also be obtained by providing 
the attachment section 42 with an opening and closing member 
5 for opening and closing the finder lens 24 at a location facing 
the finder lens 24. 

Next, a description is given with reference to the 
drawings of a second embodiment of the present invention. 

FIG. 8 is a perspective view illustrating attachment of 
10 a lens adapter to a digital camera, FIG. 9 is a view along 
arrow A of FIG. 8, and FIG. 10 is a view along arrow B of FIG. 
8. 

Further, FIG. 11A is a front view of a lens adapter, and 
FIG. 11B is a view along arrow B of FIG. 11A. FIG. 12A is a 

15 view along arrow C of FIG. 11A and FIG. 12B is a view along 
arrow D of FIG. 11A. FIG. 13A is a view along arrow E of FIG. 
11A, and FIG. 13B is a view along arrow F of FIG. 12B. FIG. 
14 is a cross-sectional view along line XX of FIG. 11B, and 
FIG. 15 is a cross-sectional view along line YY of FIG. 11A. 

20 In the second embodiment, members and portions that are 

the same as for the first embodiment are described with the 
same numerals . 

First, a description is given of a lens adapter. 

As shown in FIG. 8 to FIG. 13B, a lens adapter 70 includes 

25 an attachment section 72 capable of being attached in a 
detachable manner to the case 10, and a lens barrel housing 
section 78 for housing the lens barrel 12 provided at the 
attachment section 72. The attachment section 72 and the lens 
barrel housing section 78 are formed together from a synthetic 

30 resin having rigidity. 
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The attachment section 72 has a first member 74 and a 
second member 76 swingably engating with each other in a 
detachable manner. The lens barrel housing section 78 also 
includes a cylindrical wall section 80 covering the lens barrel 
5 12 and an opening 82 provided at the front end of the cylindrical 
wall section 80 and exposing the front end of the lens barrel 
12. 

The first member 74 includes a lower wall 7402 coming 
into contact with a location near the lens barrel 12 of the 

10 left half of the lower surface of the case 10, a front wall 
7404 projecting from the front of the lower wall 7402 so as 
to come into contact with a location to the left side near 
the lens barrel 12 of the left half of the front surface of 
the case 10, an upper wall 7406 extending to the rear from 

15 the upper portion of the front wall 7404 coming into contact 
with a location by the lens barrel 12 of the left half of the 
upper surface of the case 10, a semi-cylindrical left side 
wall 7408 connecting the left sides of the lower wall 7402, 
front wall 7404 and upper wall 7406 and making contact with 

20 the left side surface of the case 10, and a rear wall 7410 
connecting the rear sides of the lower wall 7402, front wall 
7404, upper wall 7406 and left side wall 7408 so as to make 
contact with a location at substantially the left half of the 
rear surface of the case 10. 

25 The left side portion of the front wall 7404 is formed 

in the shape of a circular arc corresponding to the circular 
arc shape of the left side portion of the front surface of 
the case 10, and the left side portion of the rear wall 7410 
is formed in the shape of a circular arc corresponding to the 

30 circular arc shape of the left side portion of the rear surface 
of the case 10. 
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An engaging groove 7412 as shown in FIG. 10 is provided 
at a location to the front of the lower surface of the lower 
wall 7402. 

Further, a attaching seat 7413 is formed so as to protrude 
5 at a location to the rear of the engaging groove 7412 at a 
location to the front of the lower surface of the lower wall 
7402, a rectangular plate-shaped metal plate 7414 is attached 
using screws to the attaching seat 7413, and female screw for 
tripod attachment 7416 is provided at the metal plate 7414. 

10 In other words, the female screw for tripod attachment 7416 
is provided located at the lower wall 7402 facing the bottom 
surface of the case 10. 

A female screw for tripod attachment (not shown) is 
provided at the lower wall of the case 10. A screw insertion 

15 hole 7418 is also provided at the lower wall 7402 facing the 
female screw for tripod attachment of the case 10 when the 
lower wall 7402 is lined up with the lower wall of the case 
10. An attachment screw 7421 is supported by a support piece 
7422 for preventing dropping out and provided at the lower 

20 wall 7402 in the vicinity of the screw insertion hole 7418. 

Further, a display opening 7420 for exposing the display 
22 with the front wall 7404, rear wall 7410, upper wall 7406 
and lower wall 7402 of the first member 74 making contact with 
the front surface, rear surface, upper surface and lower 

25 surface of the case 10 is provided at a location on the rear 
wall 7410 facing the display 22. The location of the rear wall 
7410 facing the eyepiece window 26 is formed in a shape exposing 
the eyepiece window 26. 

Moreover, a first cylindrical wall 80A projects from the 

30 front wall 7404, and an annular wall 8006 is provided at the 
front end of the first cylindrical wall 80A. 
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The first cylindrical wall 80A is formed as portion of 
the cylindrical wall section 80, and the first cylindrical 
wall 80A and the annular wall 8006 are formed of a material 
that blocks out light. 
5 Specifically, the first cylindrical wall 80A is formed 

with an internal diameter and length capable of covering the 
lens barrel 12 positioned at the pro j ecting position, is formed 
as a half-cylinder capable of covering from the portion of 
the left half of the outer peripheral surface of the lens barrel 

10 12 to portion of the right half, and the right side portion 
of the first cylindrical wall 80A is open. 

As shown in FIG. 10, a thin-walled section 8002 of small 
thickness is formed at the left edge of the upper portion of 
the first cylindrical wall 80A, and a thin-walled section 8004 

15 having similar thickness to the thin-walled section 8002 is 
formed at the left edge of the lower portion of the first 
cylindrical wall 80A. 

A metallic ring 84 is embedded and fixed at the inner 
periphery of the annular wall 8006, and a female screw 86 for 

20 attaching optical components such as a filter and the 
conversion lense 60 etc. is formed at the inner peripheral 
surface of the ring 84. In this embodiment, an opening 82 
exposing the optical photographing system 14 at the front end 
of the lens barrel 12 is formed on the inside of the inner 

25 peripheral surface of the ring 84. 

The circular arc portion by the right half of the annular 
wall 8006 is formed by a thin-walled section 8008 of small 
thickness . 

The second member 7 6 has a front wall 7 602 making contact 
30 with a location other than a location contacted by the front 
wall 7404 of the first member 74 at a location on the right 
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side from the lens barrel 12 of the left half portion of the 
front surface of the case, and a second cylindrical wall 80B 
projecting from the front wall 7602. 

The second member 7 6 is such that the upper end of the 
5 front wall 7602 is connected to a front end of the upper wall 
7406 of the first member 74 via a hinge 77 so that the first 
member 7 4 and second member 7 6 are connected so as to be able 
to swing. 

The front wall 7404, rear wall 7410, upper wall 7406 and 

10 lower wall 7402 of the first member 74 make contact with the 
front surface, rear surface, upper surface and lower surface 
of the case 10, an L-shaped operation piece 7608 is provided 
at the lower end of the front wall 7602 so as to face the engaging 
groove 7412 with the second member 7 6 being made to swing so 

15 that the front wall 7 602 of the second member 7 6 comes into 
contact with the front surface of the case 10, and an engaging 
pawl 7610 engaging with the engaging groove 7412 is provided 
at the operation piece 7 608. The first and second members 74 
and 76 are linked as a result of the engaging pawl 7610 engaging 

20 with the engaging groove 7412 so that the attachment section 
72 is attached to the case 10. Further, when a finger press 
7608A of the operation piece 7608 is pressed from this state, 
the engaging pawl 7 610 comes out from the engaging groove 7412 . 
Moreover, an upright piece 7604 facing the screw insertion 

25 hole 7418 of the lower wall 7402 of the first member 74 is 
provided extending to the rear at the lower end of the front 
wall 7602 with the attachment section 72 attached to the case 
10 as described above. 

In the state where the attachment section 72 is attached 

30 at the case 10, as described above, the shutter switch 18, 
power supply switch 19, zoom operation switch 28, changeover 
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switch 30, and operation switch 32 are positioned on the outer 
side of the attachment section 72 so as to be exposed to the 
outside . 

The second cylindrica.1 wall 80B forms the remaining 
portion of the cylindrical wall section 80. A thin-walled 
section 8014 extending in a circular arc is formed at the front 
end of the second cylindrical wall 80B, and the second 
cylindrical wall 80B and the thin-walled section 8014 are 
formed of a material that blocks out light. 

Specifically, the second cylindrical wall 80B is formed 
with an internal diameter and length capable of covering the 
lens barrel 12 positioned at the pro j ection position , is formed 
as a half-cylinder capable of covering a portion of the right 
half of the outer peripheral surface of the lens barrel 12, 
and the left side portion of the second cylindrical wall 80B 
is open. 

As shown in FIG. 9, a thin-walled section 8010 of a small 
thickness is formed at the left edge of the upper portion of 
the second cylindrical wall 80B, and a thin-walled section 
8012 having similar thickness to the thin-walled section 8010 
is formed at the left edge of the lower portion of the second 
cylindrical wall 80B. 

Next, a description is given of the operation of a lens 
adapter 7 0 constructed in the above manner. 

While the lens adapter 70 is attached to the case 10, 
as shown in FIG. 8, the first member 74 and the second member 
76 are taken to be open, the left side wall 7408 of the first 
member 74 is made to face the left side surface of the case 
10, the lens barrel 12 is made to face the inside of a portion 
of the first cylindrical wall 80A, the lower wall 7402, front 
wall 7404, upper wall 7406 and rear wall 7410 of the first 
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member 74 respectively make contact so as to push against the 
lower surface, front surface, upper surface and rear surface 
of the case 10, and the left side surface of the case 10 makes 
contact with the left side wall 7408 of the first member 74. 

The attachment screw 7421 is then screwed into the female 
screw for tripod attachment of the case 10 via the screw 
insertion hole 7418, and as a result, the first member 74 is 
fixed to the case 10. 

Next, the second member 7 6 is swung in a direction towards 
the first member 74 , and the front wall 7602 comes into contact 
with the front surface of the case 10. During this time, as 
a result of the upright piece 7604 facing the lower wall 7402 , 
as shown in FIG. 13A and FIG. 13B, the head portion of the 
attachment screw 7421 is covered by the upright piece 7604, 
and aesthetic appearance can be improved due to the head portion 
of the screw 7421 being concealed. 

The engaging pawl 7 610 then engages with the engaging 
groove 7412 so as to cause the first member 74 and the second 
member 7 6 to become connected , thus resulting in the attachment 
section 72 being attached to the case 10. 

The upper wall 7406 and lower wall 7402 of the attachment 
section 72 make contact with the upper surface and lower surface 
of the case 10 respectively, and movement of the lens adapter 
70 in the vertical direction is restricted as a result of the 
base of the cylindrical wall section 80 of the lens barrel 
housing section 7 8 coming into contact with the protruding 
edge section 13 of the case 10. Further, movement of the lens 
adapter 70 in a direction from front to back is restricted 
by the front walls 7404 and 7602 and the rear wall 7410 of 
the attachment section 72 coming into contact with the front 
surface and rear surface of the case 10 respectively. Further, 
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movement of the lens adapter 70 in a direction from left to 
right is restricted as a result of the left side wall 7408 
of the attachment section 72 comes into contact with the left 
side surface of the case 10 and also the base of the cylindrical 
5 wall section 80 of the lens barrel housing section 78 coming 
into contact with the protruding edge section 13 of the case 
10. As a result, the lens adapter 70 attaches stably to the 
case 10 without rattling. 

Further, the cylindrical wall section 80 is formed from 

10 the first cylindrical wall 80A and the second cylindrical wall 
80B. During this time, as shown in FIG. 14 and FIG. 15, the 
thin-walled section 8002 of the first cylindrical wall 80A 
overlaps with the thin-walled section 8010 of the second 
cylindrical wall 80B, the thin-walled section 8004 of the first 

15 cylindrical wall 80A overlaps with the thin-walled section 
8012 of the second cylindrical wall 80B, and the thin-walled 
section 8008 of the first cylindrical wall 80A overlaps with 
the thin-walled section 8014 of the second cylindrical wall 
80B so as to ensure that the joined surfaces of the first 

20 cylindrical wall 80A and the second cylindrical wall 80B 
reliably cut-out light. 

Further, by providing the thin-walled section 8002 , 8004, 
8010 and 8012, the inner periphery and outer periphery of the 
cylindrical wall section 80 have inner peripheral surfaces 

25 and outer peripheral surfaces of uniform diameters without 
affecting the overlapping of the thin-walled sections 8002 
and 8010 or the thin-walled sections 8004 and 8012, and by 
providing the thin-walled sections 8008 and 8014, the annular 
wall at the front end of the cylindrical wall section 80 also 

30 becomes a uniform annular surface without any steps, which 
is beneficial for the aesthetic appearance. 



23 



In the case of photographing using the conversion lens 60 , 
as with the first embodiment, the male screw at the base of 
the conversion lens 60 screws into the female screw 86 of the 
lens barrel housing section 78 of the lens adapter 70, and 
5 the conversion lens 60 is attached to the lens adapter 40. 

As a result, the conversion lens 60 becomes positioned 
to the front of the optical photographing system 14 of the 
camera 100 , and photographing at a photographingmagnif ication 
that is a combination of that of the optical photographing 
10 system 14 and the conversion lens 60 is achieved. 

When photographing is carried out using a filter, a male 
screw of the filter screws into the female screw 86 of the 
lens barrel housing section 78 of the lens adapter 70 attached 
at the case 10 so that the filter is attached at the lens adapter 
15 -70. 

As a result, the filter is positioned to the front of 
the optical photographing system 14 of the camera 100 and 
photographing is possible using the filter. 

Further, when the lens adapter is removed from the case 

20 10 , engaging of the engaging pawl 7610 and the engaging groove 
7412 is released by operating the operation piece 7608 of the 
lens adapter 70, the second member 76 is swung in a direction 
away from the first member 74, and the attachment section 72 
is pulled out towards the left of the case 10 . The lens adapter 

25 70 can then be removed from the case 10 . 

As described above, according to this embodiment, it is 
no longer necessary to provide dedicated components at the 
camera 100 for optical component attaching use for attaching 
optical components such as a filter and the conversion lens 

30 60 etc., increases in camera costs can be kept down, and a 
degree of freedom of camera design can be ensured. 



24 



Further, the lens adapter 70 can be attached to the case 
10 by attaching the attachment section 72 to the case 10 by 
engaging the first member 7 4 and the second member 76. The 
lens adapter 7 0 can therefore be attached to and detached from 
5 the case 10 in a straightforward manner. 

Moreover, it is possible to reliably prevent external 
force from being applied to the lens barrel 12 when in a 
projection position using the lens adapter 70 and the lens 
barrel 12 and drive mechanism driving the lens barrel 12 are 

10 protected. 

Moreover, it is possible to hold a portion of the 
cylindrical wall section 50 of the lens barrel housing section 
78 by hand, which is advantageous in preventing hand-shake 
during photographing. 

15 Further, the female screw for tripod attachment 7416 is 

provided at the lens adapter 70. It is therefore possible to 
take pictures using a tripod, even without using the female 
screw for tripod attachment of the case 10, by attaching the 
lens adapter 70 to the case 10. 

20 The attachment screw 7421 is screwed into the female screw 

for tripod attachment of the case 10 so as to fix the attachment 
section 72 to the case 10. The lens adapter 70 is therefore 
reliably fixed to the case 10, and the camera 100 is reliably 
supported by the tripod. 

25 In the second embodiment, as with the first embodiment, 

an eyepiece window opening is provided for the attachment 
section 72 at such a location as to face the eyepiece window 
26. By then providing an opening and closing member enabling 
the eyepiece window opening to be opened and closed, it is 

30 possible in this case also to prevent erroneous photographing 
from taking place while photographing using the conversion 
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lens 60 . Further, it is also possible to obtain the same results 
by providing the attachment section 72 of the lens adapter 
70 with an'opening and closing member for opening and closing 
the finder lens 24 at a location facing the finder lens 24. 
5 In the first embodiment, and similarly in the second 

embodiment, a configuration where a screw insertion hole is 
provided in the attachment section 42 and an attachment screw 
is then screwed intp^ female screw for tripod attachment of 
the case 10 via this screw insertion hole, with the attachment 

10 section 42 being fixed to the case 10 as a result, is arbitrary. 

In this embodiment, a description is given where the 
camera mounted with the lens adapter is a digital camera. 
However, the present invention is by no means limited in this 
respect, and is also applicable to the attaching of lens 

15 adapters to various cameras such as , for example , video cameras 
and film cameras etc. 

As described above, according to the present invention, 
it is possible to provide a lens adapter enabling the attaching 
of optical components such as a filter and a conversion lense 

20 etc. without providing dedicated members for use in attaching 
to the camera and that may be attached to and detached from 
a case in a straightforward manner. 



